Planck constant is thought to belong to the universal constants among the fundamental physical constants. However, this paper demonstrates that, just like the fine-structure constant α and the Rydberg constant R ∞ , Planck constant belongs to the micro material constants. This paper also identifies the existence of a constant smaller than Planck constant. This new constant is a physical quantity with dimensions of angular momentum, just like the Planck constant. Furthermore, this paper points out the possibility that an unknown energy level, which cannot be explained with quantum mechanics, exists in the hydrogen atom.
Introduction
In 1900, when deriving a equation matching experimental values for black-body radiation, M. Planck proposed the quantum hypothesis that the energy of a harmonic oscillator with frequency ν is quantized into integral multiple of hν. This was the first time that Planck constant h appeared in physics theory.
Since this time, Planck constant has been thought to be a universal constant among fundamental physical constants.
Fundamental physical constants play an essential part in elementary equations describing natural phenomena and can be broadly divided into universal constants and material constants.
Universal constants include the speed of light in vacuum c, Newtonian constant of gravitation G, and Planck constant h.
Material constants can be divided into micro material constants and macro material constants. Also, micro material constants can be divided into physical quantities and constants.
Physical quantities belonging to the category of micro material constants include the electron rest mass m e , elementary charge e, and electron's Compton wavelength λ C , and include such constants as the fine-structure constant α and the Rydberg constant R ∞ .
The Boltzmann constant k and the Avogadro constant N A are examples of macro material constants.
Incidentally, in deriving the equation for the energy levels of the hydrogen atom, Bohr assumed the following quantum condition including the Planck constant: 2 2 , 1 ,2, .
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( 1 ) However, the author has pointed out that Equation (1) is no more than an approximation (Suto, 2014) . That is, ( ) 1/ 2 2 2 2 2 1 1 / 2 . 2 n n n p πr π α n πn
Equation (2) is a condition derived from the following equation for the energy levels of the hydrogen atom.
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Equation (3) derived by the author is an equation which increases the precision of the equation derived by Bohr for the energy levels of the hydrogen atom. (However, Equation (3) has not been successfully generalized to an equation including multiple quantum numbers.)
Planck constant does not play an essential role when deriving Equation (3). Thus, the next section of this paper examines whether Planck constant can truly be called a universal constant.
Planck Constant Derived from Fundamental Physical Constant
The following is Einstein's equation expressing the equality of energy and mass.
2 . E mc = (4) Here, m is the mass of an object or a particle and c is the speed of light in vacuum.
If m e is the rest mass of an electron, an electron's mass energy E 0 can be represented by the following equation. 
Meanwhile, Einstein's relational expression regarding light quanta is as follows.
. E h = ν (6) Equation (4) and Equation (6) are traditionally thought to be representative equations of the theories of special relativity and quantum mechanics, the foundations of modern physics, and these two equations have been thought to have similar importance.
If ν c is the frequency of a photon carrying an amount of energy equivalent to E 0 , the following is true.
Next, let us calculate the wavelength of a photon with frequency ν c .
Combining equals from Equation (5) and Equation (7), we obtain:
Equation (5) expresses the energy possessed by an electron with rest mass m e . Also, Equation (7) indicates the relationship between photon's frequency and energy.
Fundamentally these two types of energy have different characteristics, but from a quantitative perspective, it is possible to combine them as equals.
Thus, the photon's frequency ν c is expressed as follows. In Equation (11), λ C is the wavelength of a photon, not an electron. However, because the right sides of Equation (11) and Equation (8) match, the following relationship holds true in the case of a photon as well. If the rest mass of the electron decreases by just am e then the energy aE 0 of the photon emitted from that electron is given by the following equation. This equation can also be written as follows. 
( 1 4 ) Finally, it was possible to confirm that Equation (6) holds in general.
The currently known values for m e or λ C were not determined through experimentation. m e was determined through precise calculations from Rydberg constant formulas, and λ C was obtained by substituting m e in the formula λ C =h/m e c. Many fundamental physical constants are being adjusted, based on measured data from theoretical equations or experiments designed to represent the fundamental laws of physics, to avoid conflicts from arising between these constants.
Because the equation for determining an electron's Compton wavelength is λ C =h/m e c, naturally the modified version of this Equation (12) is true.
According to traditional classical quantum mechanics, Planck constant exists a priori as a universal constant, and thus it is thought that the energy of a photon can be determined if its frequency is known, and the wavelength of a quantum can be determined if its momentum is known (E =hν and λ=h/p).
In this paper, however, a logical case is made that, since the product of the momentum and wavelength of any photon can be expressed by the constant m e cλ C , Planck constant only comes into existence when m e cλ C is replaced with h.
In other words, Equation (12) can be interpreted to mean not that "the value of m e cλ C and h match" but instead to mean "m e cλ C is h."
In this paper, we show that Planck constant is not a universal constant but is instead just a micro material constants on a par with the fine-structure constant α and the Rydberg constant R ∞ .
An Unknown Physical Constant Missing from Physics
In the classical quantum theory of Bohr, the energy levels of the hydrogen atom can be expressed with the following equation. 
When Bohr derived this equation, he assumed the quantum condition in Equation (1).
From Equation (1), the product p 1 r 1 of the minimum value of the momentum p 1 and the minimum value of the radius r 1 is as follows.
( 1 6 ) Incidentally, the author has derived a relation between energy and momentum, applicable to the electron in the hydrogen atom, from the perspective of classical theory (Suto, 2011) . That is,
Also, re,n E has been defined as follows.
Here, re,n E is the relativistic energy of the electron, and the electron's energy is described on an absolute scale. Now, the following equation can be derived by comparing re,n E defined with Equation (18) and Equation (3).
Next, if the right side of Equation (19) is substituted for Equation (17), then the following equation can be derived.
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p 0 is obtained, and thus in this case we will find r 0 .
First, the energy of the hydrogen atom is given by the following equation.
Due to this equation and Equation (18), the relativistic energy re,n E becomes as follows.
Here, the right sides of Equation (19) and Equation (23) 
If r n is found from that,
Here, r e is the classical electron radius.
Next, if 0 is substituted for n in Equation (25), 
Finally, p 0 r 0 is as follows due to Equation (21) and Equation (26) (see Appendix). This p 0 r 0 value is not an approximate value. However, as is clear from Equation (2), p 1 r 1 in Equation (16) is an approximate value. Therefore, this paper concludes that the value of this p 0 r 0 is a physical quantity more basic than p 1 r 1 in Equation (16).
In this paper, this physical quantity is tentatively called s  and positioned as a constant on a par with Planck constant. That is,
A small s is used as the subscript s of s  . This signifies that s  is a smaller quantity than  . The relationships between s  and  , and between s h and h are as follows.
If, in Equation (29.1),  and α are micro material constants, then it is natural to regard s  in the same way.
If the relationship in Equation (29.2) is used here, then Equation (6) can be written as follows.
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Normally, the energy of a photon is thought to be proportional to the photon's frequency. However, Equation (6) does nothing more than signify that the photon's energy E is expressed by the product of h and ν. (Since h has dimensions, it cannot be said that h is a constant of proportionality). In Equation (30), in contrast, 2/α becomes the constant of proportionality, and thus it is possible to interpret the photon energy as varying in proportion to h s ν. Also, h s is a constant, and thus the fact that energy is proportional to h s ν has the same meaning as energy being proportional to ν. That is,
So, is there experimental data supporting the inclusion of s  among physical constants?
To solve this problem, this paper assumes, on a trial basis, that there is an unknown energy level in the hydrogen atom.
Then an equation for the unknown is derived by using a condition similar to the Bohr's quantum condition. Then the values obtained from the equation are compared with experimental data to determine whether or not they match. If the theory of quantum mechanics is complete, there should be no match between experimental data and the value predicted by the equation for the unknown.
However, if there is a match between the theoretical value and observed data, this can be regarded as powerful evidence supporting inclusion of s  among the physical constants.
Derivation of Equation for Unknown Energy Level
If it is assumed that an unknown energy level exists in the hydrogen atom, what is the best method of deriving an equation for it? The following confirms that procedure.
1. It is difficult to derive an unknown equation, and thus we begin by predicting an approximation of the unknown equation, while referring to Bohr's quantum condition. At that time, it is assumed that the following relation holds, which is similar to Bohr's quantum condition.
2. Taking into account the fact that the approximation of Equation (3) is Bohr's equation (15), in this case the original equation is derived by proceeding backwards from the derived approximation.
Let us suppose that an atomic nucleus is at rest because it is heavy, and consider the situation where an electron (electric charge −e, mass m e ) is orbiting at speed v along an orbit (radius r) with the atomic nucleus as its center. An equation describing this motion is as follows: 
The following equation is derived by multiplying both sides of the above equation by r 3 and using Equation (32).
To agree with n´ on the light side, n´ is added to r on the left side.
Next, the following equation is derived when this n r ′ is substituted into Equation (22) and the subscript n´ is attached to E. 
Here, energy is taken to be E´ in order to distinguish from existing equations of quantum mechanics.
Incidentally, Bohr's equation (15) can be written as follows. 
In contrast, Equation (35) 
Next, we confirm that Equation (15) is an approximation for Equation (3). First, Equation (3) can be written as follows.
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Here, 4 4 / 0 α n ≈ and therefore,
That means Equation (38.3) can be written as follows.
1/ 2 2 2 e 2 1 1, 0 , 1 ,2 , .
The Taylor expansion of this formula is as follows. 
The second and subsequent terms in the parentheses can be regarded as zero, and thus if only the first term is used, the result is as follows.
2 2 e 2 1 , 1 ,2 , . 2
The above demonstrates that Bohr's equation (15) is an approximation of Equation (3). Now, this time we will apply the logic used thus far to Equation (37). Equation (36) used only the first term in parentheses in Equation (41). Therefore, referring to Equation (41), we can predict that the Taylor expansion of the equation to be found will be as follows. 
If the relationship between Equation (41) and Equation (38.3) is taken into account here, then it can be predicted that Equation (43) is an approximation of the following equation. 
If the fact that Equation (38.3) is derived from Equation (38.2) is taken into consideration, Equation (44) 
Rearranging this equation, the following equation can be derived.
1/ 2 2 2 e 2 1 , 0,1,2, . 4
This is the equation for the unknown energy level of the hydrogen atom which this paper is proposing as a springboard for discussion.
Comparison of Theoretical and Measured Values
In this section, we search other papers for experimental data matching theoretical data obtained from Equation (46).
However, comparison of theoretical values and experimental data is not done in order to prove the correctness of Equation (46). This comparison is carried out to obtain evidence supporting recognition of s  as a physical constant. Equation (46) does not necessarily have to be correct in order to recognize s  as a physical constant. Even if it is tentatively assumed that there is no experimental data matching the theoretical data, that is not a reason to reject the considerations in section 3.
Also, conversely, even if theoretical values and experimental data match, that is not conclusive evidence that the experimental data is a transition energy between the energy levels at issue here.
For the above reasons, this paper uses the simple method of an Internet search to search for experimental data. In addition, the comparison of theoretical values and experimental data is performed by limiting to the following range. Task 1. First, the energy level n E ′ ′ in Equation (46) is calculated from n´=0 to 600. Then it is checked whether or not that theoretical value is actually observed. Searching is performed with the terms: "hydrogen atom," "energy level," and "the theoretical value to be checked." Task 2. It is confirmed whether or not a value is actually observed which matches the transition energy E between different energy levels n
This task is performed in the following three energy ranges. Searching is performed with the terms: "hydrogen atom," "transition energy," and "the theoretical value to be checked." However, no evidence was obtained that Equation (46) is a mistake. Thus, in this paper it was determined that there is no problem with recognizing s  as a physical constant.
The discussion in this paper does not reach a conclusion regarding whether Equation (46) is correct or not. However, this paper predicts that in the hydrogen atom there is an energy level lower than the energy levels predicted by quantum mechanics. figure is the theoretical value. The bottom figure is a value obtained by a search, and is a measurement value close to the theoretical value (The same remarks apply to Table 2 Vol. 7, No. 5; 2015 Thus, it is valid to regard Planck constant not as a universal constant but as a micro material constants on par with the fine-structure constant α or the Rydberg constant R ∞ . 
In the micro world, there are two constants with the dimensions of angular momentum. What relates  and s  is the fine-structure constant α. 
This paper concludes that, just like  and α, s  is a constant belonging to the micro material constants. The above two items are the main conclusions of this paper.
3). This paper has derived Equation (46) as a candidate for an unknown energy level in the hydrogen atom. However, Equation (15) can neatly explain the spectrum of the hydrogen atom, but a spectrum requiring Equation (46) has not been discovered. In addition, many data sets used to compare theoretical and experimental values include energies emitted from molecules other than hydrogen.
Thus there are also problems with Equation (46). However, this paper predicts that there is a high probability of an unknown energy level, which cannot be explained by quantum mechanics, existing in the hydrogen atom.
The energy of a hydrogen atom Equation (15) corresponds to the reduction in the electron's rest mass energy, while conversely, Equation (A2.2) corresponds to the electron's remaining rest mass energy.
Even if the electron which was at rest begins moving in free space, and even if it is absorbed into an atom, the starting point of the electron's energy for either case is its rest mass energy. From this fact, the relativistic energy in absolute terms, re,n E , for a hydrogen atom is defined as below: 2 re, e .
n n E mc E = +
This shows that the following inequalities hold for the relativistic energy and total mechanical energy of the electron in the hydrogen atom. This does not mean that the existence of an n=0 energy level has been proven. However, logically speaking, the lower limit of the energy level of the hydrogen atom becomes 2 e n E mc = − (i.e., re 0 E = ). Therefore, Equation (22) can be written as follows: Solving this, the following r is obtained. For the p corresponding to this r, the following value is obtained by setting re, 0 n E = in Equation (3).
e . p m c = ( A 7 ) This confirms that the existence of E 0 is not essential to inferring the value of s  , which is a candidate for the minimum unit of physical quantities having a dimension of angular momentum.
